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Emergency MedicineAbstract Introduction: Without uniform recognition of Emergency Medicine as a specialty in
developing sub-Saharan African countries, data are limited on the epidemiology of emergency care
needs. The purposes of this study were to quantify the burden of disease presenting as medical or
surgical emergencies and describe the patient population at a small community medical centre in the
Republic of Tanzania.
Methods: An observational study was conducted from March to June 2011 at the University of
Arusha (UOA) Medical Centre in Arusha, Tanzania. All consenting patients presenting with acute
illness or injury were eligible for inclusion in the study. A standardized form was used to record
demographic information, chief complaint, diagnosis/diagnoses, procedure(s), treatment(s), and
disposition.
Results: Data were collected on 719 patients, with a mean age of 21.8 years (range neonate to 83
years). Fever (19.5%), respiratory (17.5%), and gastrointestinal complaints (15.0%) were the top
three chief complaints; 94.9% of chief complaints were atraumatic. The top three diagnoses
included respiratory infection (22.1%); malaria (21.4%); and skin or soft tissue infection (7.9%).
Forty-three percent of patients required no procedures or tests, and 42% required only one proce-
dure or test. Of treatments administered, 67.6% were analgesics, 51.3% were cough medications,
and 47.6% were antipyretics. Ninety-seven percent of patients were discharged home after their vis-
its.
Discussion: Respiratory infections, malaria, and skin or soft tissue infections are leading reasons
for seeking medical care at a small community medical centre in Arusha, Tanzania, highlighting
the burden of infectious diseases in this type of facility. Males may be more likely to present with
trauma, burns, and laceration injuries than females. Many patients required one or no procedures
to determine their diagnosis, most treatments administered were inexpensive, and most patients
were discharged home, suggesting that providing acute care in this setting could be accomplished
with limited resources.







Emergency MedicineAbstract Introduction: En l’absence d’une reconnaissance uniforme de la me´decine d’urgence
comme spe´cialite´ dans les pays en de´veloppement d’Afrique subsaharienne, les donne´es relatives
a` l’e´pide´miologie des besoins en matie`re de soins d’urgence sont limite´es. L’objectif de cette e´tude
e´tait de quantiﬁer le fardeau que constituent les maladies se pre´sentant comme des urgences me´di-
cales ou chirurgicales et de de´crire la population des patients dans un petit centre communautaire en
Re´publique de Tanzanie.
Me´thodes: Une e´tude d’observation a e´te´ re´alise´e de mars a` juin 2011 au centre me´dical de l’uni-
versite´ d’Arusha, en Tanzanie. Tous les patients qui se pre´sentaient souffrant d’une maladie ou
d’une blessure aigue pouvaient eˆtre inclus a` l’e´tude s’ils y consentaient. Un formulaire standardise´
a e´te´ utilise´ aﬁn d’enregistrer les informations de´mographiques, leurs principales affections, le ou les
diagnostics, la ou les proce´dures, le ou les traitements et les dispositions prises.
Re´sultats: Des donne´es ont e´te´ recueillies pour 719 patients, l’aˆge moyen e´tant de 21,8 ans (la four-
chette allant du nouveau-ne´ a` 83 ans). Les trois principaux maux des patients e´taient la ﬁe`vre (19,5
%), les troubles respiratoires (17,5 %) et les troubles gastro-intestinaux (15 %) ; 94,9 % des affections
principales e´taient d’origine traumatique. Les trois diagnostics principaux e´taient l’infection respiratoire
(22,1 %), le paludisme (21,4 %), et une infection cutane´e ou des tissus mous (7,9 %). Quarante-trois
pour cent des patients n’avaient besoin de subir aucune proce´dure ni de passer aucun test, et 42 % ava-
ient besoin d’une seule proce´dure ou d’un seul test. Sur les traitements administre´s, 67,6 % e´taient des
analge´siques, 51,3 % e´taient des me´dicaments contre la toux, et 47,6 % des antipyre´tiques. Quatre-
vingt-dix-sept pour cent des patients e´taient renvoye´s chez eux apre`s la visite.
Discussion: Les infections respiratoires, le paludisme et les infections cutane´es ou des tissus mous con-
stituent les principales raisons d’un recours aux soins me´dicaux dans un petit centre me´dical commun-
autaire a` Arusha, en Tanzanie, ce qui souligne le fardeau que constituent les maladies infectieuses dans
ce type de structures. Les hommes e´taient davantage susceptibles de se pre´senter avec des traumatismes,
des bruˆlures et des blessures de type lace´ration que que les femmes. Un grand nombre de patients n’ava-
ient besoin de subir qu’une proce´dure, voire aucune pour eˆtre diagnostique´s, la plupart des traitements
administre´s e´taient peu couˆteux, et la majorite´ des patients e´taient renvoye´s chez eux, ce qui indique que
l’administration de soins aigus dans cet environnement pouvait se faire avec des ressources limite´es.
ª 2013 Production and hosting by Elsevier on behalf of African Federation for Emergency Medicine.
166 R.M. Little et al.African relevance
 Sub-Saharan Africa has a vast deﬁcit in Emergency Medi-
cine-trained physicians.
 Tanzania has a large acute care burden, especially among
children under ﬁve years of age.
 To increase emergency care capacity in Tanzania, we must
better characterize acute care need.
 This study characterizes the burden of acute, episodic
health care needs at a modest medical centre in Arusha,
Tanzania.
What’s new?
 Infectious diseases are the leading reasons for seeking acute
medical care at the UOA Medical Centre.
 Trauma/burns accounted for only 1.6% of acute care diag-
noses at this small community medical centre.
 Very few patients (3.1%) required referral to another facil-
ity or admission to the medical centre.
 Providing acute care in a small community medical centre
may be feasible using limited resources.
Introduction
With limitations in basic primary care in resource-poor areas,
emergency medical care is often among the lowest priorities in
developing countries. The barriers to receiving emergency care
are multiple. Logistical obstacles include lack of transporta-
tion to health care facilities, insufﬁcient training of health
workers in triage and trauma management, and limited avail-
ability of appropriate diagnostic equipment and treatment.1
Furthermore, many underdeveloped countries lack uniform,
consistent recognition of Emergency Medicine (EM) as a spe-
cialty requiring speciﬁc training programmes, board certiﬁca-
tion, and academic development through research and
specialty journals.2,3
With the exclusion of South Africa, Sub-Saharan Africa is a
region that demonstrates a deﬁcit in health care professionals
trained in EM and health care systems designed to handle
acute care. Unlike in developed countries where designated
areas of hospitals offer initial treatment of medical and surgi-
cal emergencies, some sub-Saharan African countries such as
Kenya and Tanzania have a pyramidal health care system,
where village-level primary care facilities, government health
centres, dispensaries, and community health centres serve as
the location of initial presentation for the majority of medical
emergencies.4–6 This reality of developing country health sys-
tems requires a reconsideration of emergency care as a set of
services that need to be provided at all levels of the health care
system, from community facilities to referral hospitals.
Although signiﬁcant developments have been made in re-
cent years, health care in the United Republic of Tanzania
demonstrates several of the challenges in emergency medical
care that many sub-Saharan African countries face. In the
World Health Organization’s 2008 Health Proﬁle of Tanzania,
the leading causes of death in children under age ﬁve years in-
cluded many conditions requiring acute or emergency care,
such as pneumonia (16%), diarrhoea (13%), neonatal sepsis(7%), and injuries (4%).7 In recognition of this need for emer-
gency medical care, several on-going efforts in Tanzania are
striving to address both hospital care and EM specialty train-
ing. Nicks et al. (2012) describe several recent initiatives,
including the development of designated emergency care sites
with appropriate equipment and trained personnel, collabora-
tive projects to train providers and nurses, the creation of an
Emergency Medicine residency program at Muhimbili Na-
tional Hospital in 2009, and the creation of the Emergency
Medicine Association of Tanzania (EMAT) in 2011.6 In order
to continue allocate resources to EM specialty development,
countries such as Tanzania must ﬁrst characterize the burden
of emergency care needs and the cost-effectiveness of interven-
tions.8 The conventional approach to characterizing the bur-
den of disease in underdeveloped countries is to focus on
individual disease states, such as Human Immunodeﬁciency
Virus (HIV) infection or malaria, instead of describing the
acute or emergency components of disease presentations.8 By
focusing epidemiologic efforts on acute, episodic health care
needs, researchers can identify the emergency needs of given
people and search for sustainable interventions that are appro-
priate for the existing health care system structure.3
Improving epidemiologic data of acute care in Tanzania is a
key initial step towards clinical training, health care system
development, and future studies in emergency care. Thus, the
purposes of this study are to better quantify the burden of
acute, episodic health care needs and characterize the patient
population in a university medical centre in Tanzania.
Materials and methods
This cross-sectional study used a standardized form to create a
patient registry with demographic information, diagnoses, and
interventions in patients presenting for acute, episodic care at
the University of Arusha (UOA) Medical Centre. The study
received approval from the Institutional Review Board at the
University of North Carolina (UNC) at Chapel Hill.
Located in Arusha, one of Tanzania’s most populous cities,
the UOA Medical Centre is a small community medical centre
that provides acute and chronic care for university students
and local residents from surrounding villages. Although the
facility does not have a designated ‘‘emergency department,’’
the outpatient clinic area is open roughly 9:00 am to 5:00 pm
for walk-in acute visits. Separate inpatient medical and obstet-
rical/gynaecological wards provide 24-h care for admitted pa-
tients, and staff have a limited capacity to provide care for
after-hour emergencies. The facility is staffed by one physician,
several other clinical ofﬁcers, and a nurse. It has limited labo-
ratory, diagnostic, and treatment capabilities. The UOA Med-
ical Centre was selected as the site for this study as the result of
on-going collaborative efforts between the medical centre and
the Department of Emergency Medicine at UNC School of
Medicine. As emergencies can present to this facility instead
of a neighbouring district hospital, the variety of medical
and surgical conditions that present to the UOA Medical Cen-
tre may reﬂect the average disease burden in small community
medical facilities in Tanzania.
All patients presenting to the UOA Medical Centre during
regular clinic hours or after hours from 30 March 2011 to 30
June 2011 for evaluation and management of acute illness or
injury were eligible for inclusion in the study. Because we
Acute care in Tanzania: Epidemiology of acute care in a small community medical centre 167sought to track acute and episodic visits only, patients were ex-
cluded if they were presenting for longitudinal follow-up care,
such as preventive care services, prenatal care, HIV testing, or
follow-up of a previously diagnosed condition. A designated
clinical ofﬁcer gave each eligible patient an information sheet
about the study written in either English or Kiswahili. For illit-
erate participants or those speaking a language other than
English or Kiswahili, on-site interpreters were used to obtain
verbal consent. Clinicians or study coordinators recorded con-
sent on each patient’s registry form.
A standardized form was used to obtain the following data
elements: age, sex, residence, mode of transportation, time and
date of presentation, chief complaint, HIV status (if known),
diagnosis, procedures, treatment or intervention, and disposi-
tion. Patient data were collected using a three-step process.
First, a trained triage ofﬁcer obtained basic demographic
information and the patient’s chief complaint. Next, a clinical
ofﬁcer, nurse, or physician recorded the patient’s HIV status (if
known), diagnosis, treatment or intervention, and disposition.
Finally, the study coordinator veriﬁed completion of the form.
Every patient was seen by a clinical ofﬁcer or physician during
his or her visit. As is typical in this type of setting, the majority
of care was administered by clinical ofﬁcers. Participants in the
study underwent routine clinical assessment and received stan-
dard care as determined by their providers.
Descriptive data analysis was performed using SAS (v.
9.2, Cary, NC). Data were stratiﬁed by gender and average
ages for chief complaint and diagnostic categories were
calculated.
Results
A total of 737 patients participated in the study. Of these pa-
tients, 18 were excluded because no information regarding
their chief complaints, diagnoses, or treatments was obtained.
The patient demographic characteristics are described in Ta-
ble 1. The mean age of participants was 21.8 years
(±13.8 years; range neonate to 83 years), and 53.4% of partic-
ipants were male. Most patients (89.4%) arrived at the medical
centre on foot; 6.9% were carried and 3.8% were driven. The
majority (58.4%) was unaware of their HIV status; 41.4%
were negative and 0.15% (one patient) reported being HIV-po-Table 1 Patient demographics.
Patient characteristics (n= 719) N (%)















Positive 1 (0.15)sitive. Patients came from a total of 15 geographically distinct
villages surrounding the medical centre. Forty-nine percent of
patients were from Ngongongare, a district in close proximity
to UOA, and 33.2% were from UOA.
The distribution of patients’ chief complaints is shown in
Fig. 1. Non-traumatic presentations comprised the majority
of complaints, as trauma accounted for only 5.1% of the pre-
sentations. Of non-traumatic presentations, fever (19.5%),
respiratory complaints (17.5%), and gastrointestinal com-
plaints (15.0%) were the top three reasons for patient visits.
Most chief complaints were roughly evenly distributed by gen-
der. Of those presenting with trauma, 68.6% were male, and of
those presenting with an ‘‘other’’ category of chief complaint,
71.4% were male.
The distribution of diagnoses among 20 different categories
is shown in Table 2. The top ﬁve diagnoses included respira-
tory infection (22.1%); malaria (21.4%); skin or soft tissue
infection (7.9%); genitourinary infection or gynaecological
problem (6.3%); and ear, nose, or throat pain or infection
(5.9%). When stratiﬁed by gender, males accounted for
72.7% (8) of trauma/burn diagnoses and 77.8% (14) of lacer-
ations/minor injury diagnoses.
The distribution of procedures performed is shown in
Fig. 2. Forty-three percent of patients required no procedures
or tests as part of their treatment, and 42% (328 patients) re-
quired only one procedure or test. Eighty-ﬁve patients required
a second procedure and 21 patients required a third procedure.
Of the primary procedures, 75.3% were a blood smear. Over-
all, blood smear was the most frequently performed procedure,
followed by urinalysis and stool cultures.
The distribution of treatments is shown in Fig. 3. Most pa-
tients (95.3%) received at least one form of treatment for their
conditions. Thirty-ﬁve percent of patients received antibiotics,
19.5% received anti-malarial medications, and 16.2% received
analgesics as their primary treatment. Overall, analgesics were
the most commonly administered treatment, followed by
cough medicine and antipyretics.
Most patients (96.9%) were discharged home after their vis-
its. Sixteen patients (2.2%) were referred to another facility,
usually the district level hospital. Six patients (0.8%) required
admission to the UOA facility for treatment.
Discussion
This study presents the patient population and distribution of
acute care cases in a small medical centre in Arusha, Tanzania.
Although this study was conducted at only one centre, the re-
sults can be used to inform EM development efforts at similar
small community medical centres in the country.
The leading diagnoses in this study, respiratory infections,
malaria, and skin/soft tissue infections, highlight infectious
disease as the primary reason for seeking acute care. We found
that malaria alone represented 21.4% of all diagnoses. This
high case load may reﬂect the fact that the study was con-
ducted during Tanzania’s rainy season, when the mosquito
population peak and malaria cases rise. However, these results
are consistent with the Wachira et al. study conducted in Ken-
ya, in which 10% of adults and 24% of children in the study
were diagnosed with malaria.9 Cox and Shapiro (2007) also
found malaria to be the leading admission diagnosis at the
Kilimanjaro Christian Medical Centre in Moshi, Tanzania.10
Figure 1 Distribution of chief complaints, in percentages, stratiﬁed by gender (EENT, eye, ear, nose, throat; GI, gastrointestinal; GU,
genitourinary; MSK, musculoskeletal).
Table 2 Documented diagnoses.
Diagnosis (n= 696) Males (%) Females (%) Total (%)
Upper respiratory infection/pneumonia 77 (11.10) 76 (10.95) 154 (22.13)
Malaria 82 (11.82) 67 (9.65) 149 (21.41)
Skin, soft tissue, bone infection 29 (4.18) 25 (3.60) 55 (7.9)
Genitourinary infection/GYN 13 (1.87) 31 (4.47) 44 (6.32)
Ear, eye, throat pain/infection 27 (3.89) 14 (2.02) 41 (5.89)
Gastroenteritis/diarrhoea, NOS 24 (3.46) 13 (1.87) 37 (5.32)
Other 23 (3.31) 13 (1.87) 36 (5.17)
Musculoskeletal pain (non-traumatic) 19 (2.74) 13 (1.87) 32 (4.60)
Abdominal pain/dyspepsia/constipation 12 (1.73) 14 (2.02) 26 (3.74)
Intestinal parasite 15 (2.16) 6 (0.86) 21 (3.02)
Lacerations/minor injuries 14 (2.02) 4 (0.58) 18 (2.59)
Allergies/sinusitis/rhinitis/asthma 5 (0.72) 12 (1.73) 17 (2.44)
Pregnancy/pregnancy complications 0 12 (1.73) 12 (1.72)
Rash, NOS 6 (0.86) 6 (0.86) 12 (1.72)
Trauma/burn 8 (1.15) 3 (0.43) 11 (1.58)
Headache, NOS 2 (0.29) 6 (0.86) 8 (1.15)
Fever, NOS 3 (0.43) 4 (0.58) 7 (1.01)
Measles/mumps/varicella 4 (0.58) 2 (0.29) 6 (0.86)
Oral infection/tooth/other oral 4 (0.58) 1 (0.14) 5 (0.72)
Typhoid 3 (0.43) 2 (0.29) 5 (0.72)
NOS, not otherwise speciﬁed; GYN, gynaecological.
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burden of acute suffering in this region of sub-Saharan Africa.
This study captured only 11 cases of trauma or burns. Pre-
vious studies in sub-Saharan Africa have reported a much lar-
ger percentage of trauma diagnoses. Wachira et al. (2011)
found that trauma accounted for 21% of adult presentations.9
In a retrospective study of over 15,000 patients who visited the
emergency department at a large public referral hospital in
western Kenya during a two-year period, Ogendi and Ayisi
(2011) found that 41% of patients presented with injury as a
chief complaint.11 Several other studies have described a sub-
stantial burden of acute injury in children in other sub-Saha-ran African countries. In a study in Kampala, Uganda,
Mutto et al. (2011) attributed 25% of their cases of childhood
injury to road trafﬁc.12 Another study, conducted in Mozam-
bique, found that 12% of all paediatric presentations were re-
lated to trauma, and of these cases, 14% were trafﬁc-related.13
The results of this study suggest a lower prevalence of trauma
around Arusha, Tanzania. It is unclear whether differences in
trafﬁc ﬂow or transportation methods in this area could ac-
count for the lower number of trauma cases captured by this
study. Some trauma patients may have died at the scene of in-
jury or were taken to a neighbouring district hospital for care.
Also, 61% of patients were over 18 years of age, suggesting
Figure 2 Distribution of procedures, in percentages (O/P, ova/parasites; UPT, urine pregnancy test).
Figure 3 Distribution of treatments, in percentages (PPI, proton pump inhibitor; ORS, oral rehydration solution).
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of paediatric patients, from whom many cases of trauma and
injury arise. Further research is needed to better characterize
the types of trauma that occur in and around Arusha, Tanza-
nia. Particularly, study is needed at larger, central facilities
open 24 h per day, where trauma cases and life-threatening ill-
nesses may be more likely to present.
The fact that 85% of patients required one or no proce-
dures or tests for diagnosis suggests that even in a resource-
limited setting, providers can arrive at a diagnosis for many
patients without spending a large amount of resources per pa-
tient. However, an increase in the availability of diagnostic
tests may more deﬁnitively characterize the prevalence of spe-
ciﬁc diseases; diseases like malaria may be overestimated dueto the current use of clinical ﬁndings alone to arrive at some
diagnoses. Analgesics, antipyretics, and cold medications were
the most commonly administered treatments, suggesting that
many patients may require only inexpensive treatments for
adequate acute care. Attainment of a higher level of care was
left to the discretion of health care providers. Very few patients
required admission to the hospital or referral to another centre
such as the district hospital, located approximately 20 km from
UOA Medical Centre. Thus, small medical centres such as the
UOA Medical Centre may have the capacity to handle many
of the emergency cases seen in this type of setting. Shifting
emergency care to these smaller facilities can beneﬁt the entire
pyramidal medical system by decreasing the burden of patient
loads at higher-level district and regional hospitals.14
170 R.M. Little et al.There are several limitations of this study. The patients in
this study represent a convenience sample from a small medical
centre near a university. The facility has a limited capacity to
provide emergency care after regular hours, thus patients pre-
senting with acute, severe problems during late-night hours
may have sought care at higher-level facilities. Furthermore,
the vast majority of patients arrived to the facility on foot,
and these patients may represent only those afﬁliated with
the university and those with mild medical problems. Patients
too sick to travel to the centre and patients who may have died
en route to the facility were not recorded. Therefore, the results
of this study may under-represent more severe presentations of
trauma and illness, presentations that are captured in medical
systems with emergency medical transport services. Finally,
over half of the patients included in this study were over age
18 years, indicating that the study failed to capture large num-
bers of paediatric patients, for whom emergency care is often
sought. Thus, the potential selection bias in the study’s sample
renders the results of this study less representative of the actual
regional burden of disease, limiting the generalizability of the
study to small community medical centres similar to the
UOA Medical Centre.
Some diagnoses made during this study, such as malaria,
were made based on clinical ﬁndings and commonality of dis-
ease in the region. Due to resource limitations, these diagnoses
were not always conﬁrmed with diagnostic testing and most
patients did not receive follow-up care. Therefore, some bias,
often an overestimation of disease burden, could have oc-
curred with the clinical diagnosis of certain common condi-
tions without laboratory conﬁrmation.
Conclusions
In summary, infectious diseases, especially malaria, are the
leading reasons for seeking acute medical care in a small com-
munity medical centre in Arusha, Tanzania. Although trauma
and injury cases may be less prevalent in Arusha than in other
parts of developing sub-Saharan Africa, men may be more
prone to these medical conditions. Even in this resource-lim-
ited setting, most acute care needs can be addressed (often
out of necessity) using few procedures or tests to diagnose con-
ditions and requiring inexpensive treatments. This study sug-
gests that within a pyramidal health care system such as the
Tanzanian health care system, the provision of acute care in
a small community medical centre may be feasible using lim-
ited resources, allowing more resources to be reserved for com-
plex cases in higher-level facilitiesAcknowledgements
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Test your understanding of the contents of this case report (an-
swers can be found at the end of the regular features section).1. The leading diagnosis of acute care problems at the UOA
Medical Centre include:




e. Trauma and burns
2. The majority of patients in the study required the following






3. The most common treatments administered to patients
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